1
Johns Hopkins University, Baltimore, MD, USA, 2 U.S. Naval Academy, Annapolis, MD, USA, 3 Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD, USA. THB1 is a~15 kDa ''truncated'' hemoglobin (Hb) found in the cytoplasm of the unicellular green alga Chlamydomonas reinhardtii. As for other Hbs within photosynthetic microbes, THB1 is thought to be involved in the management of reactive oxygen/nitrogen species. To complement physiological studies aimed at determining the function of THB1, we are pursuing the characterization of the recombinant protein (rTHB1) [1] with special attention to the heme environment. At pH~5, ferric rTHB1 has an optical spectrum characteristic of a six-coordinate, high-spin complex with a histidine and a water molecule as axial ligands to the heme iron. When the pH is raised near neutrality, the protein undergoes a transition (apparent pKa of 6.5) to a six-coordinate, low-spin complex. Mutagenesis and NMR data collected in the diamagnetic ferrous state provide direct evidence for the ligation of a lysine (K53) on the distal side of the heme [1] . Here, we continue the study of this unusual iron coordination scheme. The distal lysine, like the distal histidine of cyanobacterial globins (GlbNs), facilitates electron transfer. However, unlike the histidine of GlbN, the distal lysine of THB1 does not protect ferric heme from oxidative damage caused by H 2 O 2 . Analysis of ferrous THB1 NMR data reveals a neutral lysine amino group with highly upfield-shifted 15 N signal. Fast-exchange averaging of the two amino protons is a further indication of a dynamic distal coordination. Additional structural information was obtained from diffraction data collected at beamline X25 (National Synchrotron Light Source, Brookhaven National laboratory). Crystals of ferric rTHB1 grown at pH 9.5 diffracted to 1.9 Å resolution (P6 1 22 space group) and the data were used to inspect the structural factors allowing lysine coordination. and/or NO gas-sensing proteins involved in signaling a variety of functions to the cell. Much work has been done to characterize the heme-binding pocket in Thermoanaerobacter tencongensis H-NOX (Tt H-NOX) using site-directed mutagenesis with the 20 naturally occurring amino acids. We aim to further characterize the heme-binding pocket of Tt H-NOX by incorporating unnatural amino acids (UAAs) into the H-NOX scaffold, shedding light on both ligand discrimination and the tuning of ligand affinity. Currently, we are working to understand the steric limitations in this pocket by incorporating halogenated phenylalanine residues and characterizing the spectroscopic, gas-binding, and structural properties of these proteins. The deglycosylation of immunoglobulin G (IgG) antibodies with the bacterial enzyme EndoS has been suggested as a potential treatment for some autoimmune disorders as this process leads to a diminished immune response. The reduction in immune response is thought to arise from weakened binding of effector molecules to the fragment crystallizable (Fc) region of IgG antibodies as a result of a conformational change in the Fc region. The nature of this structural alteration is uncertain due to conflicting results obtained from x-ray crystallography and small-angle x-ray scattering studies. To further examine the impact of deglycosylation on the structure of the Fc region, we have examined both glycosylated and EndoS deglycosylated IgG antibodies using single molecule Förster Resonance Energy Transfer (smFRET). The FRET efficiency histograms obtained from studying freely-diffusing, dye-labeled antibodies suggest that the flexibility of the Fc region increases upon deglycosylation.
2581-Pos Board B11
Probing Structural Implications of Unnatural Amino Acid Incorporation into Green Fluorescent Protein Nicole Maurici, Andrew Dippel, Melanie Liskov, Scott Brewer, Christine Phillips-Piro. Chemistry, Franklin & Marshall College, Lancaster, PA, USA. The ability to study local protein structure and dynamics has been greatly enhanced by the genetic incorporation of unnatural amino acids (UAAs) that contain spectroscopic reporters. An important characteristic of an effective spectroscopic reporter UAA is the ability to probe local protein environments in a relatively non-invasive manner. Here we have investigated the structural consequences of the genetic, site-specific incorporation of the spectroscopic reporter UAA 4-cyano-L-phenylalanine (pCNPhe) into distinct sites in superfolder green fluorescent protein (sfGFP) by X-ray crystallography. This UAA was selected since it can serve as both a vibrational and fluorescent reporter of local protein structure and dynamics. X-ray crystal structures of sfGFP constructs containing pCNPhe will be presented and the structural impacts of the incorporation of this UAA into sfGFP will be discussed.
2582-Pos Board B12
Engineering the Cysteine Motif 'CXXC' into a Protein Imparts It Novel Properties Likhesh Sharma. Molecular Biophysics Unit, Indian Institute of Science, Banaglore, India. We introduced the widely occurring cysteine motif CXXC into the maltose binding protein (one-at-a-time in five alpha-helices, at the N-termini) to test three hypotheses: 1) Does a disulphide bond form at the N-terminus? 2) Does the protein acquire any oxido-reductase activity? 3) Does it acquire new metal-binding properties? We confirmed: 1) Each cysteine pair forms a stable intrahelical disulphide bond under non-reducing conditions. 2) The five mutant proteins acquire considerable oxidoreductase activity, tested by the insulin aggregation assay. 3) The mutants acquire novel metal-binding properties for Ni 2þ , Cd 2þ , and Zn 2þ upon reduction. We observed that introducing the CXXC motif neither destabilizes the protein nor affects its global structure. Our results demonstrate that introduction of CXXC motifs can be used to probe alpha-helix start sites and to introduce oxidoreductase and metal binding functionality into proteins.
2583-Pos Board B13
Deciphering the Glycosylation Code Christopher Ellis 1,2 , Will Noid 2 . 1 University of Maryland, Baltimore, MD, USA, 2 The Pennsylvania State University, University Park, PA, USA. Asparagine-linked glycosylation, the cotranslational attachment of a carbohydrate to an asparagine sidechain, dramatically impacts protein folding, stability, and structure. However, the ''glycosylation code'' that relates these effects to protein sequence remains unsolved. This work investigates the underlying mechanism of an experimentally observed asx-to beta-turn conformational switch that is induced by the glycosylation of a short peptide using atomistic molecular dynamics simulations. In order to distinguish between the effects of specific and nonspecific interactions with the carbohydrate, these simulations considered model peptides that were N-linked to a disaccharide and also to a steric crowder of the same shape. The simulations suggest that nonspecific steric crowding by the N-linked disaccharide does not significantly alter the peptide free energy surface. However, the combination of steric crowding with specific interactions, e.g. hydrogen bonding and aromatic-glycan stacking, Wednesday, February 11, 2015 511a 
